was used after dilution. Potassium periodate-potassium hydroxide solution : 100 g of potassium hydroxide and 50 g of potassium periodate were dissolved in 1 l of distilled water .
All reagents were of reagent grade.
Carbon tetrachloride was equilibrated with the solution containing potassium periodate and potassium peroxodisulfate . Sea water was collected at Chirihama, the coast of Hakui City , Ishikawa Pref. and was filtered through an absorbent cotton to remove any coarse suspended matter . and 20 g of potassium periodate were added. The flask was placed in a hot water bath and heated at 90-100 °C for 2-2 .5 hrs. During heating a cooling water was flowed through a polyethylene tube which was rounded outside of the neck of the flask , and through a cool finger which was inserted into the neck of the flask as shown in Fig. 1 .
After heating, the bottom of the cool finger was washed with about 20 ml of commercial sodium hypochlorite solution (effective chlorine >10%) and the solution was added to the flask. After cooling the solution to room temperature about 110 ml of 6 N nitric acid was added cautiously to the flask to adjust the pH at about 4.0-6.0 under cooling the flask with tap water.
A half portion of this solution was transferred into a 2 1 separating funnel and other half was reserved in another 2 1 separating funnel. Then, 300 ml of carbon tetra chloride was added into the first funnel and agitated for 5 min. The organic phase was transferred into the second separating funnel containing the other half portion of the sample solution and the extraction was performed. The extraction was repeated with new 100 ml carbon tetrachloride for the first and second aqueous phases and all the extracts were collected in a 11 separating funnel.
To the funnel 30 ml of 6 N hydrochloric acid and 40 mg of sodium hydrogen sulfite were added and agitated for 5 min. The second back-extraction was performed for the separated organic phase with the mixture of 30 ml of 6 N hydrochloric acid, 40 mg of sodium hydrogen sulfite and 10 ml of ethyl alcohol. The organic phase was discarded.
The aqueous solutions were collected in a 200 ml Erlenmeyer flask and diluted with water to be about 1 N in hydrochloric acid. About 1.3 g of magnesium powder was put little by little in the flask to reduce Ru (III) to Ru (0), followed by heating to coagulate the precipitate. The excess of magnesium was dissolved by a dropwise addition of concent rated hydrochloric acid to be required and the solution was heated gently. The ruthenium metal thus obtained was collected on a glass fibre filter paper on a filter stick, and washed several times with hydrochloric acid, water, ethanol and ethyl ether, succes sively. The precipitate was dried at room temperature for 2 hrs. under reduced pres sure, and weighed. The recovery of ruthenium carrier was estimated as the ratio of this weight to that added to the sample. Thereafter, the precipitate was wrapped with a thin film of Mylor or Kurehalon (a commercial polyethylenetetraphthalate product) and submitted to counting of fl-activity with a low-background fl-ray spectrometer, Pic obeta.
RESULTS AND DISCUSSION

Oxidation of ruthenium
Heating time: The heating time is essential for oxidizing ruthenium in various states to its maximum octa valency.
The experiment was carried out on a 1/5 scale of sea water sample in which ruthe nium carrier and 106Ru tracer were added. After various heating time, the extraction of Ru (VIII) with carbon tetrachloride and the back-extraction into the aqueous solution were performed as described previously. The radioactivity of an aliquot (4 ml) was meas ured. By the comparison with the radioactivity of the original 106Ru tracer solution the per cent extraction of the ruthenium was calculated. The results shown in Fig. 2 indicate that heating time of more than 2 hrs. is required to complete the oxidation of ruthenium (III) to Ru (VI). 
Extraction of ruthenium tetroxide
After acidification of the oxidized alkaline solution extraction of ruthenium tetroxide should be carried out as soon as possible to avoid any loss of the element. The effective extraction was attainable from the solution in pH range 4.0-6.0. In practice, about 110 ml of 6 N nitric acid was required for 3 1 sea water sample to adjust the pH to ca. 5 after the oxidation treatment.
With this treatment color of the solution varied from initially orang-yellow to greenish-yellow at the end. Although Loveridge et al .7 recommended the extraction using only 20 ml of carbon tetrachloride, in the present work we preferred to use as much as 300 ml of the solvent to increase the per cent extraction of ruthenium.
The solvent could be used again with any purification for further extraction after ruthenium tetroxide had been back-extracted out of the solvent. Back-extraction of ruthenium It is very difficult to precipitate ruthenium dioxide in the carbon tetrachloride phase, because even if a little amount of water remains in the organic phase any precipitate does not occur. Therefore, back-extraction of the element from the organic phase was examined with various kinds of aqueous solution. As a result, it was found that diluted hydrochloric acid containing a small amount of sodium hydrogen sulfite was available for quantitative back-extraction and was favorable to the subsequent procedure. Five min. agitation was sufficient. Preparation of measuring sample
As described under INTRODUCTION, it is preferred to prepare a measuring sample which can be submitted to the yield determination and the activity measurment at the same time. In the present study, precipitation of the ruthenium metal from the aqueous extract and further treatment of the precipitate were examined in order to obtain a reproducible measuring sample. Since it is assumed that ruthenium may exist in Ru (III) state in the aqueous ex tract, the procedure reported previously10) can be employed. In the reducing process of Ru (III) to Ru (0), slower addition of magnesium powder to the solution gave quantitative recovery of ruthenium. (see Table 1 ). An insoluble matter coming from 1.3 g of magnesium powder used was found to be about 0.25 mg and this value should be subtracted from the weight of the final rutheni um precipitate. Chemical yield of ruthenium Three litres of sea water which was artificially contaminated with known amount of 106Ru, was analysed by the recommended method in order to check the chemical and radiochemical yields. The chemical yield was determined by gravimetry while the radiochemical yield by r-counting of the final precipitate of metallic ruthenium. The over-all yields of ruthe nium were in range of 88-92 ,?/o in both cases.
Measurement of the 106Ru in sea water
The present method was applied to the sea water samples which were collected by Seifu-maru, Maizuru Marine Observatory, from several locations and depths of Japan Sea.
After the whole procedure was performed the counting sample was mounted on a small plastics disk in order to raise the counting efficiency and it was put in a stainless steel dish to be submitted to counting of the (3-activity of 106Rh, a daughter of 116Ru, with a low-background ,Q-ray spectrometer, Picobeta. The activity measurements were carried out for 450-1000 min.
On the other hand, the (3-activity of the standard sample was measured as follows : 5 ml of the ruthenium carrier solution (20 mg Ru) was spiked with 3 ml of 106Ru standard solution (a dpm). Then the solution was diluted with 1 N hydrochloric acid to about 50 ml. As described above, to this solution a small amount of magnesium powder was added, then the ruthenium precipitate was filtered on a glass fibre filter paper, washed, dried and mounted on a plastics disk. The f3-activity of the standard sample was measured it was assumed that only 106Ru was the nuclide present in the sample water.
In fact, as the energy peak due to 103Ru near 227 KeV could not be detected in the j3-spectrum as shown in Fig. 4 , it seems that 103Ru content of the sample was below the amount detectable with the present instrument.
The analytical results are shown in Table 2 and In calculating the net count of f3-ray for 116Rh, the energy range of the f3-spectrum was chosen between 30 and 160 channels in order to cut the low energy fl-ray for '°6Ru and the high backgroud appeared near 180 channel. 
